Introduction: Carcinoma of cervix is a common gynaecological malignancy and remains the third most common cancer in developing countries. While nodal metastases are common in cervical cancer, major sites of the less common haematogenous metastases include lung, liver and bones. Bone involvement in cases of carcinoma of cervix is low and the estimates range from 0.8-16 % according to various series.Several patterns of bone involvement are observed in cases of carcinoma of cervix including, (1) direct extension into bone, either from the parametrial extensions of the primary or recurrent pelvic tumor, (2) direct extension into adjacent bone from the pelvic or distant lymph node metastasis (3) regional or systemic haematogenous metastasis to bones.
INTRODUCTION
Carcinoma of the uterine cervix is a leading cause of morbidity and mortality in women, particularly of the developing nation. The improvements in cervical cancer management techniques including advanced imaging modalities, newer surgical techniques, individualized radiotherapy, and chemotherapy have led to an increase in the survival of patients with cervical cancer. The longer survival has led to a parallel increase in patients presenting with metastases and recurrence. While nodal metastases are common in cervical cancer, the major sites of the less common hematogenous metastases include lung, liver, and bones.
Bone involvement in cases of cervix carcinoma is low, and the estimates range from 0.8% to 16% according to various series. Bone involvement depends on the initial stage of the cancer, with higher stages showing greater degree of involvement and bone involvement is also more evident in cases of recurrent carcinoma cervix compared to patients presenting with primary pelvic tumor. [1, 2] Several patterns of bone involvement are observed in cases of carcinoma Access this article online Website: www.cancerjournal.net DOI: 10 .4103/jcrt.JCRT_374_18
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This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. of cervix including direct extension into bone, either from the parametrial extensions of the primary or recurrent pelvic tumor, [2] direct extension into adjacent bone from the pelvic or distant lymph node metastasis, and regional or systemic hematogenous metastasis to bones. [3] Although pelvic bone involvement is described in advanced cases of rectal carcinoma, bladder carcinoma, and other gynecological malignancies, [4] the peculiar predilection for nodal metastasis causing underlying bone erosion is described only in cases of cervical cancer. Although there are autopsy and imaging studies emphasizing this predilection, there are no studies based on cross-sectional imaging such as computed tomography (CT). This study was undertaken to evaluate the pattern of metastases in cervix carcinoma patients, with particular emphasis on the pattern of bone involvement on contrast-enhanced CT.
MATERIALS AND METHODS
This is a retrospective analysis of the cervical cancer patients who underwent contrast-enhanced CT of the chest and abdomen over a period of 1 year between January and December 2016. This retrospective study was approved by the Institutional Ethics Committee, and written informed consent was obtained from all patients for performing the CT scan.
CT scan was done on the Siemens Somatom Definition AS 128 slice CT scanner, using standard protocol helical scanning after intravenous injection of 1 ml/kg nonionic iodinated contrast material (Iohexol). All patients also were given positive oral contrast before scanning. Positive rectal contrast was given in patients with suspected rectal involvement.
The CT images were reviewed by two experienced radiologists (5 years and 13 years of experience) who arrived at a consensus opinion. The CT images were evaluated on the Siemens syngo workstation using axial images and coronal, sagittal, or oblique-reformatted images as required for the primary tumor, site of recurrence, pelvic and retroperitoneal lymphadenopathy, site of distant metastasis, and bone involvement (underlying bone erosion from primary/recurrent pelvic mass, underlying bone erosion from retroperitoneal lymphadenopathy, and hematogenous distant bony metastases). The bony erosion due to pelvic mass or lymphadenopathy was classified as subtle or gross. Subtle erosion was defined when the cortical break was evident only on bone whereas gross erosion was defined when the cortical break was evident even on soft tissue. The data related with the age at initial diagnosis, primary presentation/ recurrence, FIGO stage, and management of patients with primary tumor/recurrence and metastasis were obtained from hospital records.
RESULTS
A total of 100 patients with cervix carcinoma were included in this study. Forty-seven patients (47%) presented with recurrence which was suspected based on either clinical examination or ultrasonography findings during their follow-up visits, and 53 patients (53%) were newly diagnosed with cervix carcinoma and underwent contrast-enhanced CT for investigating the distant metastasis. Bone involvement was observed in 11 patients (11%). Direct bone involvement by the pelvic mass/ recurrence and metastatic lymph nodes (8/11; 72.7%) was slightly more common than the hematogenous bone metastasis (5/11; 45.4% cases). Direct erosion of the underlying bone by the nodal -4] was twice more common than the direct bone involvement by pelvic mass/recurrence (2/8; 25%) [ Figure 5 ]. One patient showed hematogenous bony metastasis and erosion by pelvic mass [ Figure 6 ], and one patient showed bony erosion by nodal metastasis and hematogenous bony metastasis. Tables 1 and 2 show the distribution of cases among different groups.
Sixty-two patients (33 in posttreatment group and 29 in pretreatment group) had nodal recurrence, and the underlying bone erosion was present in 6 patients (9.67%) [ Table 3 ]. Over a period of 1 year, there were 47 patients with cervical cancer recurrence. These patients were treated by radical hysterectomy in case of early involvement and curative radiochemotherapy in case of advanced involvement. Pelvic recurrence was seen in 36 out of 47 patients (76.5%), and nodal recurrence was seen in 33 out of 47 patients (70.2%). Twenty-three patients (44.6%) showed both nodal and pelvic recurrence. Isolated distant metastasis without any nodal or pelvic recurrence was seen only in 1 case that showed lung metastasis as lung nodules in basal segment of the right lobe. 
2: Patients with direct bone invasion

Direct bone involvement Number of patients (n=8)
Erosion by pelvic mass/recurrence 2 Erosion by nodal metastasis 6 Rectovesical and vesicovaginal fistula were each observed in 2 cases, and one case showed ureterovaginal fistula as a complication. Table 4 shows the distribution of various recurrence sites.
Sixty-two patients had metastasis in pelvic or retroperitoneal lymph nodes, and 27 patients had other distant metastasis. Distant metastasis was present in conjugation with nodal disease in 23 cases, and only 4 patients showed isolated distal metastasis. The remaining 34 cases showed cancer limited to the cervix in pretreatment cases and only isolated pelvic recurrence in posttreatment cases. The lung was the most common site of distant metastasis after lymph nodes. Four cases showed distant metastatic site without any pelvic/ retroperitoneal nodal metastasis. Liver metastasis was also seen in only 4 out of 100 cases. Atypical sites of metastasis such as spleen and pleura were also seen in 1 patient each in our study. Tables 5 and 6 show the distribution of various metastasis sites.
DISCUSSION
Carcinoma of the cervix is the third most commonly encountered cancer in developing countries. [5] In a study conducted by Matsuyama et al., the incidence of bone metastasis was reported from 4% in stage 1 to 22.9% in stage 4 cervical cancer. The vertebral bodies are by far the most frequently involved bones, followed by the pelvis. [6] [7] [8] The incidence of bone metastasis in our study is 11%, and in accordance with the previous studies, vertebral body and pelvic bones were the most commonly involved bones.
In a review of 55 patients with cervical carcinoma-related bone metastases, Blythe et al. [9] divided bone involvement into three main groups as direct extension from the pelvic soft tissue tumor, direct extension from lymphatic focus, and hematogenous spread. It was reported that the most common mechanism of bone involvement was by direct extension of neoplasm from para-aortic nodes into the adjacent vertebral bodies, but the study was limited by the use of radiographs alone as the diagnostic tool. Blythe et al. mentioned their difficulty in determining if pelvic bone involvement occurred from direct extension or direct extension from lymphatics and in distinguishing hematogenous spread to vertebrae from involvement by lymphatic extension.
Another study done by Ratanatharathorn et al. [3] focused on the implication of palliative radiotherapy in case of cervix cancer-related bone metastasis. About 41.5% of patients (17 out of 41) with bone metastasis had bone involvement as the result of direct extension from adjacent soft tissue disease in pelvis, lymph nodal deposits, and lung parenchymal deposits.
In our study, there were 11 cases of bone involvement, and bone involvement was classified into two categories of direct extension and hematogenous bony involvement. In our study, 72.7% of the cases (8 out of 11) showed bone involvement by direct extension, 45.4% of the cases (5 out of 11) had hematogenous bony metastasis, and 18.18% of the cases (2 out of 11) were affected by both mechanisms. Thus, bone involvement by direct extension is a more commonly encountered mechanism than the hematogenous bone involvement. Direct extension by metastatic lymph nodes accounts for 54.45% of the cases (6 out of 11), and this finding correlates with the study conducted by Blythe et al. CT was used as a diagnostic tool so that we could easily differentiate hematogenous involvement of the vertebrae from the direct extension by lymph node deposits.
Six patients out of 62 patients with node deposits (9.67%) were associated with the underlying bone erosion and such high percentage of nodal deposits causing bone erosion is not described in case of any other epithelial malignancy. [10] [11] [12] In accordance with the study of Fulcher et al., [1] our study includes 47 patients with recurrent cervical cancer that showed pelvis and lymph nodes as the two most common recurrence sites. Rectovesical, vesicovaginal, and ureterovaginal fistulas were observed in 5 patients. [13] Incisional site recurrence is a rare site of recurrence in cervix carcinoma, [14, 15] and there were 4 cases of scar site recurrence [ Figure 7 ].
In our study, 62 patients (62%) showed lymph node metastasis and 27 patients (27%) had distal metastasis. These percentages are unusually high in comparison to the nodal metastasis incidence of 25% and distant metastasis incidence of 8% documented in literature. [16, 17] These relatively high numbers could be attributed to the fact that preoperative cases of early cervical cancers were not included in the study since chest and abdomen CT was not performed in those cases.
The lungs were the most common distant metastatic sites followed by peritoneal spread of cancer and hematogenous bony metastasis [ Figures 8 and 9 ]. Cervical cancer can metastasize to unusual places such as breasts, muscles, duodenum, and pleura. [18] 
Limitations
The power of the present study is limited by its retrospective design and lack of clinical details such as clinical significance of bone lesions in terms of pain and disability.
CONCLUSION
Bone involvement significantly affects the prognosis of patients with cervix carcinoma, and this involvement occurs by either direct extension from pelvic or nodal soft tissue mass or by hematogenous spread. Direct bone involvement caused by the erosion of adjacent bone by nodal metastasis is the most common mechanism of bone involvement in patients with cervix carcinoma, and this finding signifies the high propensity of lymph nodal deposits to erode the underlying bone in case of cervical cancer.
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